T-tubule endocytosis in dystrophic chicken muscle and its relation to muscle fiber degeneration.
Pectoralis muscles from normal and dystrophic chickens were investigated 2 h after an i.v. injection of horseradish peroxidase, by cytochemical and biochemical techniques to demonstrate peroxidase activity. Light microscopic examination of dystrophic muscles showed that peroxidase activity could be detected inside a population of fibers, in deliminated bodies often restricted to segments of the muscle fiber. Such bodies containing peroxidase were not observed in normal muscle fibers. Electron microscopy of dystrophic muscle fibers revealed that numerous vesicles containing peroxidase were frequently present in fiber regions with signs of cytoplasmic degradation. These vesicles, which occasionally were found to be coated, were 50--100 nm in size and appeared to be derived from t-tubules. Larger (up to 1.7 micrometers) inclusions containing peroxidase and delimited by a single membrane were also present at degenerating areas of dystrophic muscle fibers. These bodies seemed to be formed by fusion between several primary t-tubule vesicles and probably also lysosomes. Vacuoles containing the peroxidase were frequently encountered. Biochemical determination of horseradish peroxidase activity, performed after extensive washing of the muscle tissue, showed that dystrophic muscles contained about twice as much peroxidase as normal control muscles. It is suggested that endocytosis from t-tubules is an early and essential pathological phenomenon in dystrophic muscle fibers, which may be related to lysosomal function and muscle fiber degeneration